Renin-angiotensin system modulates neurotransmitters in the paraventricular nucleus and contributes to angiotensin II-induced hypertensive response.
Angiotensin II (ANG II)-induced inflammatory and oxidative stress responses contribute to the pathogenesis of hypertension. In this study, we determined whether renin-angiotensin system (RAS) activation in the hypothalamic paraventricular nucleus (PVN) contributes to the ANG II-induced hypertensive response via interaction with neurotransmitters in the PVN. Rats underwent subcutaneous infusion of ANG II or saline for 4 weeks. These rats were treated for 4 weeks through bilateral PVN infusion with either vehicle or losartan (LOS), an angiotensin II type 1 receptor (AT1-R) antagonist, via osmotic minipump. ANG II infusion resulted in higher levels of glutamate, norepinephrine (NE), AT1-R and pro-inflammatory cytokines (PIC), and lower level of gamma-aminobutyric acid (GABA) in the PVN. Rats receiving ANG II also had higher levels of mean arterial pressure, plasma PIC, NE and aldosterone than control animals. PVN treatment with LOS attenuated these ANG II-induced hypertensive responses. In conclusion, these findings suggest that the RAS activation in the PVN contributes to the ANG II-induced hypertensive response via interaction with PIC and neurotransmitters (glutamate, NE and GABA) in the PVN.